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Abstract of JP2001 224963 

PROBLEM TO BE SOLVED: To provide high activity/high selectivity catalytic composition which is 
obtained by incorporating a noble metal component such as ruthenium and rhodium in the structure of 
multiple oxide having ionic conductivity, has a widely dispersed state of the noble metal component, is 
excellent in stability even at high temperature in oxygen existing atmosphere or the like, for example, of 
partial oxidation reaction being one of reformation reaction and keeps high activity and to provide a 
method for manufacturing the catalytic composition and a method for using the catalytic composition as a 
fuel reforming catalyst and an electrode catalyst. SOLUTION: This catalytic composition is the perovskite 
type multiple oxide expressed by the rational formula AB03 or the general formula A'1-xA"xB '1-yB"y03 
(wherein A' is one constituent element of A and La and/or Ce; A" is the other constituent element of A and 
at least one selected from the group consisting of La, Ca, Sm, Ce, Sr, Ba and Pr; B' is one constituent 
element of B and at least one selected from the group consisting of Co, Fe, Mn and Gd; B" is the other 
constituent element of B and Ru and/or Rh; 0.1<x<=0.5; 0.05<y<=1). 
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^©-tt^A' l-X A' X B' l-y B" y 03 
T?«*tl^^D^X*-f hS«^M^t«8T?feor, A' 
3&<La&l//XttCeT'i5y. A'^aa. Ca. S 
m. Ce. Sr, B a ftt^P r A^bfiE-Sa^3&^ bSlfiKS 
'pi^<tt^m. B' 3&<Co, Fe, Mn&t/GdA^b 

XI*Rh-Cfey. xA<0. Kx^O. 5<DwST-fc 



A' 1-X A" X B' 1-y B" y 03 X-^^Hx^b^OZ^X 

[»««2] A' A<L8&i;/3ll*Ce-Cfcy. A" 
^<La. Ca. Sm. Ce, Sr. BaJ^U^PrJ^^A 
-&PA^b3fiH'S'>i^d:<(bt ia. B' *<Co. Fe. 

Blt1**«iSt*^t::fcfcy, ±E-fift5CA' i^x A- X 
B' i.y B" y 03 -n^-^tlh^U-^Xiy^ h^«#S^ 

tteSS«ls A'CDLa. Ca. Sm, Ce, Sr. Ba 

Id. B' 0Co, Fe. Mn:!S^t;G 

181*315] -fiSjtA' l-X A" X B' 1-y B" y O 

oistmm tLxmi^^ztii^mtt ^lAis^m^mo 
{0001] 

tLxmi^^ztt^X'^^mf^mi^ti>^o:;xii 
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[0002] 

I'^x^M^w&'thiiinmmtLxit. cu-znis^ 
JgA<-ttW-e fe*o c u - 2 n m«Ji<D»fSit > ^ y - 

^/-;KD*ilfiaiafi(5iiCH3 0H + H2 o-co 
2 +3H2 Vfht*i. C02 tH2 (D^J&^&rt'T'&A^ 

mmzjt ^ / -)U0^mRitcHz oh-*co+2H2 

K^zt ;b<Sft1i(DB $ ^ J"^* ^. 

[0 0 0 3] U*^L«^*A<b. ^^OCii-Znmmm^ 
mi^x1}^ti^i>MmtR\^^9i^thfzmzit. tt^t^^iy 

ssea (3oo*t±2o*ic) vfitA^mmt^^mt^ 

fe*o ftbJliBlt*<3 2 0*lC^IS?L^t>^/-;K05>^ 

[0 0 0 4] ^fc. mib*mia<*K«<D*iRm&«f54 
^tLT. liv;i.a-':;A-4&±S6» (y. La) - 

7)l'h')±m^m (Mg. Ca) tRui^m^Ufcffi 
mH^S-l 9 6 907) *tlTl^€>o 

'C1SI±. X^-A/*~;K>it=3. 0-1. SStS 
[000 5] 

^t^fmBLXs^a>^mi5mimmti>ztiz^ho 

[0 0 0 6] :*:«?Sa>eWtt. 

Wdirctjfc o T«»tta < «£ic:aK t c t At r- ^ 

^<b*«»CDlR«tat»Lr. *#*»iS^«»Ci: 

mi5fkimm^ztx&i>. 

[000 7] miz. *«W(Dawi*. g|4b;Kfl&U^7;u 

^-)immf&$^(r>^wmmtLX(j)^. msteis, 
mimm^ztxs>h. 

[0008] 

fisi*. ^tt«AB03 vi^tti^mcxo-yxii^ hm 
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<D2aa0«i*7cfR3b^p)*y. ^o-tst^A' i-x a" 

X B' 1-y B" y 03 VB^hh^O'^T.i}^ hSa^ 

[0009] mm 2 iBK(7)tttttai£i«it. 1 b 

feU. A'^Jb^Ua. Ca. Sm. Ce, Sr. Ba&i; 

p rt^h^^mti^ibmati^'ptii t^^m. b- a^c 
[0 010] mi^^3tiWi<r)mtS:t^^m\t. my^m^yL 
[00 11] mi!(m4tmo)M»m^m^m.73m. 

iZhfz^). ±lB~jia^A' 1-X A" xB' l-y B" y O 

3 -ca$ti€>^p:^.x*-< hSa^tt^b^A^ A' fl)L 

La. Ca. Sm. Ce, Sr. B a r ;S)^b^^ 

mf^s B' (Z>Co. Fe, Mn&i;Gd«'b^i>P<):U 

atfti-S'^^f < 1 4, 1 mmmmsiitmM^. b'' or 

[0012] immstmom^mf&mt. is^^4is 
»©*iiiiiafig^(Z)SSii^^ici3L^r. -isl^a' i-x 
A" X B' i-y B" y 03 r«**i^'<p::^xA-r hSl 

^veS«S«^tT»iS**v -feci: 2:1- i). 

[0 0 13] mms^nommm^^o^m'^mts 
ii^«i~3i>rti3&NO«i2«£(Dfiijyi<afiEfe$. 7;us 

[0 0 14] mm7mKi(ofAm^m^om:^mt. 
imm 1 - 3 i^-fhtf^omu^onmi^m^. tju s 

[001 5] 

B03 T-a^ni»^0'<o:?x*-< hmm^mmxh 

oX. At<A' tA" , B*<B' its" OZmmom^ 
5cfl3&>^«cy, -»^A' 1-X A" x l-y B" y O 

3 X'^^hi>^o-:fxi)^ hSfi^e^b^^^t% 

[0 0 1 6] ±E-te5CA' I-X A" xB' l-y B* y 

03 x^itih^o-^xt^ \^mnL^mmt. nt:^ 



A' *La&tf/XttCei:L. A" *La. Ca. S 
m. Ce. Sr, B r ix^hJUh^t^yymttlh 

*PU<t^^ms B' £Co. Fe. Mn&i;Gd;&^b 
««»A^C>aiJ*i-&/>/^< ttiatL, B- SRu& 

Uyx\tnhti.tzztx. ^t^Bi^^^-^i^^A^ 
<»jK«aai=t@5&Hit*-r^B-9-^ h7c«. ^icr 

[0 0 17] i^tznm\z\t. ^ayxf^^ hSi«^K<b 

^t^t^U^tp. 0. KxgO. 5, 0. 05<y 
[00 18] A' -y-^f h<7)S}ftfifiO. l^x^O. 5 

xih^)s ^^tM'f'XmmxL. m&^^^it^iih 

[0 0 19] ^fc. B' h(DSftfiI±0. 0 5<y 
fCO. 2^y^0. 5-efc^^tA<»*Lt^ 

(0 0 2 0) Ka:^x*>r hS^^Bft:1^5(DA-9->r h(D 
#^lia)^^nt$fS^b*-&^c^-e. B^-iy^^Ro 
wf-mmm^ti. -toes. ttT«s8cD«n536<ffifet> 
ti^o ^fz. Ai^--< ha)ts^jfeRi^i#o^D^x*>r h 

«8i(*(D-»^ y v^W^^Siri: y »^tt&of»iiii 
[00 2 1] $fc. A-y-'f hiclS^^RSS^t^-ia:; 

a'>L. if$m'^&0i&'^itmtiiiztizu^). sick 

lCcl:yi*SftttRi;it^tiA<a^*tt. ttz. ±Ktt^* 

iilD$«^C^)!^-e$'&. ««BlSSIi. a) ff-BK: 

8 0 0'*CBlT<Di|®i£l>;ag«-effii^L. A'^'-f h^'tl' 
(nmS.»\Z J: -D C ^B*S?llCitea L Tl ^-6 ti (D 

b) p-mm . ezo'cniEvmi^tf-^mzm 
3&<&y, ca)2a(DB^(D#«E(Ci^y. es«i§(|>u# 

S'r<&Rufti;Rua)$3t«bi6<a&tt^/i:tf>. fSlKt^S 

[0 0 2 2] ^nt^it^^o^m^Ttmit. aitic^* 
n^cnba)±TA<«^<bLrLN^ti^(c-?-(D±iSLt; 



[0 0 2 3] m^^it-^mo^^iiSiftmit. miK^kv 
[0 0 2 4] &»^\t^mo^»s&7tmiz\t. ^0>±^ 

Lb, Nd, Pr. P r *IC^**t* L a . Ce. Nd 

[0025]^D^x:b^ hS«^i^1t«9fi, lAn^mm 

50-1 0024%. »*L<tt80-'95M 

[0 0 2 6] mzfm^^^mz\t. frE^a^7.A-f 

t&mm^. 5-2011:%. ff^L<tt5-1 6S* 

[00 27] ^%mzmi^^^o:^^t^ hmm^mt 

NH3 C03 ^(DT;U*y«a*aTLr3tlB1ll«4* 
[0 0 2 8] <t(Ctii|g«lCffitt%$m>/r«^ft. «!i?L 

[00 2 9] ^W^lZl^SLf&Om^iZit. ^fiLa&t; 
/3^1iCe. CSMLa. Ca. Sm. Ce. Sr. Ba 

o. Fe. Mn&i;Gd]b'b^£^e^<»:yS(^:h.^'>^<^< 
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[0 0 3 0] ?x:L^T?, u-:?*!^^*:)^^*^ 
^aSJinr^. ^fi^^UDLfc^. :f--h<:7U-:?<*>i::i 

2 o^ctD^sm^ffiKttffiraA-r^o t-h^i^-y 

rtEA^I . 1 k g/cm2 iC^^^»lC*JIStE«l2 k g 
/cm3 (D*SimSEAL. C(^>ttffi-C2-3^raSES 

*aitt*-B-. 7Kaaa)»AA<i&s^i:<«foTAvbS^o. 

i£^^-C^a:l^*^ffii:tt. rtEa)S<b3b<±0. l kg/cm 

[0031] ^BL a&t; 

✓X(iCe. Sli^La. Ca. Sm. Ce. Sr. Ba 

Co. Fe. MnBLlSGdii^ii>fSi^n^^jmthl>*pi3: 

[0 o 3 2] ^^ L/-:^*(rmBji^sg;a[^3Sj!H 

[0 0 3 3] J5fS»T^. ^iSL. gfeJfL. $£1SL. 

L^r-3ga*4oo-6oo •cr-iftjft tr^a-i^x^^h 
£«^K4b«g$»'&. 

[0 0 3 4] ^t,4xfc^n:?x*<h^«^Kib^^t»^ 
x^y-i<>5-20lfi%. »^L<ii5- 1 om 
ft%a)T;USi-*fcttvy**$C?iSe»ttV;U^:. iSI 

5><J)«Tt::?5: y »^ L < b -C fc -5> . 
[0 0 3 5] 7;us:hi/;i'Xiivy*V;u^fflt^'6ci 

[0 0 3 6] tfc. -<n-:fx'h'< hm^^mitm<^WL 
hSS^»<b*t7;u5'^-yA.xi*vy**/>ut 
7 >^ --^ A&tf M»7 >^-7 b tj.^m^ y a«n 
-9. oomm\zu^^o\zmmLfz^. m^^^t 

[003 7] ±E7;u5-^7;uxi*->y*'M*Jl«<b 
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□ -f 5 f/m-- 2 0 0 //m(D^t* ^^-r^SS^fa 

D-r Ktfcssi-r^^/zA. pH*2. 0-7. oizisau 
[0 0 3 91 ±fi^,^as^lrfflL^^^tlaa^LT. ±ib7 

T-t-Sc SIC. ailT>^-'t?Aicftt3yT;u5-f 
[0 0 4 01 ±fB£tjB!^%l^t&t^(cEgL-C(^. 

pH$7. 0-9. oa)«Bicffl8t-sci:fc^y, 

[004 11 ;K(D^£f^. ^^I^lfiii^^i^.l^^gl^'t^ 
Ll^ 

[0 0 4 21 *«B^fl>^D:?X*^ hStt^S<b«8*5^ 
UA^ t;l • ttlS^. 09 ill* 4 0 0*0-7 0 0't(7)©S 

(0 0 4 31 :^nm0mmmmm\t. 

TX7'J-tU tt«imWca-hLT. 4 0 0-90 

[00 4 41 a^Bft:«8$»»-r-5ufcfcor(D«»^ 

»j-fs*t»»-r*o mizmt^ztox'^^^^ 
mm^^h-f. ^9&(nifi-/i^timm)iimi'^^z 
tt^v^. t»»^m. wsbm^»^m 

[0045] mk^»t Lx\t. 'j>m0mmm»o>^ii^ 
hmm^Lx^mt^ztt^x^. ^K\tm'k\^^n 

[0 0 4 6] za>»^&»0mmt. ^izmwa^tit^i^ 
ffi. ^mtf^-f}j^B^xmthztmi^L<. z 

fl>M-* Attfit trii. -»f=«ilB-b7Sy^x§ 



[0 0 4 71 ti>SBMl»fi{*(Di^«(ld. 1$ic«li$4x3^0 
»X T > UX9(D^a4=ri4 b JSC^z A«i^ * IK 

[0 0 4 81 ca)<tdic-r«)Ct»cj:y. ttSfie^fev/x 

[0 0 4 91 /\-*A*t«lz<^«*1S-^ftfe«fife5^a-h 

mo&it. »mm±{i^o h-^r ;i.r-ttML i l htz y . 

5 0-4 0 0 gA<»^Ll^ ttit^^i-A^IH^g. feJiiS 

yr^«>^. Hc. CO. N09a)SK^x*<a;»^ft 

tU^tcif). zii^a)i$xf3mmz^^mf^v^U<U 

IBftelll L«>fcy 5 0g-4 0 0g6<»tLl^ 

[0 0 5 01 ^tzm»\z. »b*ufcx^y-$®ftafe« 

ll«(DSSI=ig«ttc^« $$l4>4 0 0-8 0 0%-e<^ 

^•r ^) c t ic J: y «g>4mjfe<7>es)f?ihiz<fc t - h ^ 

LTI*, ffi*3&^bffll^b*lTO-6t,(Dtffifflt«)CtA< 
T'^. ^^tf-f*:/ Kyt^AS^SH^bi^iU^-T • -by 
73b<fc^, ^^arfitt. 1 0-5 0mgr*. ^fil^^SfiM 
a(DI?$l40. 5-2 0;irm?fc^fc. 
[005 1] 

izumtht/^. ^mmtzititz^^xi&mitii>t0>v 
(00521 mmm^ 

La : 0. 9^;i., Sm : 0. 1 *Jl^, Gd : 0. 9 5 
Ru : 0. 0 5^;Ul/.f^J:3*7C^^(D?SB^&$ 
Jl^t^o 80^. 5SB3>5»> CLa (N03) 3 • 6 
H2 0) 389. 7 g. WKi^Ty't^A CSm (NO 
3)3 • 6H2 O] 44. 4 g. ?ig*-Ky-'t7A CG 
d (NO3 ) 3 • 6H2 O) 4 2 8. 5g, ffiffiiUxZ, 
•!^A»;g (Ru (NO3 ) 2 »«• RuSSS. 6wt 
%] 14 0. 4gfttaL. «*1 LtigStX, 
izmUz. 

[0 0 5 31 ^tt. t-K^u-::f«icS»*jR7>^ 



[NH4 HCO3 ) 64 0 g$tt;KO. 
/cid2 <;)*i5Sa$EAL. rtE«<1 . 1kg/cni2 fzfjro 

[0054J 5lt«*;i— h^u-:^rtE$i. ikg/ 
cm2 . S*1. 2kg/cm2 *ttftt«<fe5f-«Sl<D«l6 

2Kiaf:OtrtEtt3iaa>«tlft*<?JhLrt, 1. 1kg 

XA^ hS«$it{b«9a)Slillinlt»La0.9 Smo.t G 
a0.9SRua05O3 Vt>4>* 

1 0 0 g i: 8mfi%5gBK1i7;u5-^y;u (1 3 g(r)'< 

-T-< h7il/5-f t 1 0 w t %ffia*»?a8 7 g©^^ 
1 oogi:*aiin?-;us;u$ffli^T2^0!»» 

[0057) ^#btt/rX5»j-^-tr^s y^S^y 'jx 

fii* (AOO-fe/U. 0. 1 1 9 c c) tC^D^^A*^ h 
i!^^81k«9lS.E: LT 1 00 g/Llcf«£^.^9lI^« 

1 2 0^-ei o^$£««, S$i«4oo*ic-e«^ 
[0 0 5 8] zommnmmA i tja)^7c3f^<o 

fif^La :4. 25g. Sm:0. 52g. Gd:5. 
1 9g, Ru : 0. 1 SgT-fcS. 

[0059] mmmz^^ 5 

(Sis^2) -m^o i^mm^ 5) ^ggstfc. 

[00601 tttSfiWl 

La : 0. 8^;U, Sm : 0. Z^il, G d : 0. 9t 
iUfiP*»aiB7>^>3 4 6, 4g. iBBl#^T»Jt?A8 
8. 9g. ffla*'K»J-'t^A4 2 8. 5g*tt*1Li: 
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6lK*«T:>^z:'trA [NH4 HCO3 ) 6 4 0 g 
*0. 5LlC»jBU tB»LJ&A<b±ieSd««*aX 

*«SlEtt2kg/cm2 (OtK^SSEAL. rtEA<l . 1 
kg/cin2 l3?5tofc^^-e^ao^<g^-B|$jhLfc. 
[006 1] 5ltaS:*— h^^-:^I^ESl. Ikg/cm 
2.a*i. 2kg/cm2 

■CrtEtt. «Sta>*t&*»ihLrtl . 1kg/cin2 

[0 0 6 2] :t- K^7U-:?*vib&ltJ&<e7LfcA^'j 
-^^fQ«9$«ti'JttL. i&9l^illLltfS«9$liibL/t. 

t-:?>*T?1 28#|ffle«Lfca ft«Lfctt**. 7;u 

5'^8;u*:;:i?$ffit^aa« 6 0 o^t-e 5«Fra«ifiKLr. 

[0 0 6 3] »'btifc'<p::^A*-<'Ki!«^»ft;tttt* 
rr, Ru : 0. OS^Eik in%3. 6 w t %?SB;i'T-::: 
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^b«!i»* 1 0 0 g 1 8 Sa%?«ll»tt7;u 5 :^ 1 0 

0gt^)SM?t^-;^5;^$^^ffll^T2S^PB1;l^t»^^U. r 
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[0 0 6 5] ]tfeffl2 

lt««9i •C»b#tfc'<a:^x*-f hSa^B<b«5tt5!c« 
L. 4ootT?j|iii£trfti(«Q$«fco ±iESte«i- 
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